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^^^Iji ^« 0 >#^f oil ^^-^ 41^11 °ll M -#71 c i ^3 oil M ^ V ^^B f i# 

^ ^}o\^. ^#^1 n 2 -^!- ^1-^1 ^14H StJ^} Ji , # 

y\ ^ ^1^ >&7l 4^1 ^ W# ^ ^1 ^^7\ 

# *fl^>=|. ^^^ol #-tfl ^il^ ^- i^^ia-^} -^7} l^ 1 ^ "J-fW 

u}^. ^ ^1^-, o>Jl^ TjT^oMl *fl 7>^KH, nil 

^ ^ t^l # € ^ o> olo| 71 7\\ ^ ^ 0 >S.7> 3^1, ^nfl « 0 >%>01 3]^5l-Hlol 

S. 2 
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H ^7,} 3. Xll^ {Flat plate heat transferring apparatus and 

Method for manufacturing the same} 
[S.tt|^ 4^?> 

^ 1^- #sH7l #011 u}=. ^^i^^^l^ ^ M^^yi t+tFl s.oit}. 
^ 3° ^-^^ ^ u}|=. 4] a] oil °11 ^tj r ^ ^l^-o^lfr i-W^i 

S. 6£- ^^1 ut^^i 4i ^1 °ll <>ll Afl-g-^1 ml 41 ^ U^f 4>M1 
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^ 70. B\^^^l AJ A] oJl o\) Vl}^ Bfl 41 <H1 ^€ 
# X « 0 >%>o11 A-| Lj-Ej-i-fl ^-T^S-Olu^-. 

^ 8 £. Mj-^Sl Al f> AJ A] ofl o\] tl\^\ H\] 41 oil ^S-y- 4f^.A> 

H 9£r ti^^l t> oil ofl ml 41 oil ovvro} L+^yi 

-4- T^^^Oll^. 

S. 11 U\7A ^13-^ i^-^^l aj A] ofl o]l n}=. ^ ^1 °1 u^oftl "1 ^# 
^o}^^- A>Al S.^-ol cj- . 

S. 14 16£- t^v^o^ ^AHHl v}^} ^ 5Hlol^# ^-J ? jo\^ «o Vl ^# 

17£- ^^°] ^}^r ^AHlofl TEj-s. StJ-tg <I 3 ^ 4^1-1 L}Eq-\fl c+ 

^ JE°1 . 

18^- ^ ^^^1 s aj a] oil °ll ^H- 4d^4^1 2) ^T-SlW- M-^yi ^ 

19^- *L ^^-^ s i}# ^AHiofl Tti-=. si-tg ^^«-^>^i oj ^z.^n q-^i-yi t+ 

S. 20^- l^-i ^ u}=. Aj ai oil °ll H^ 1 ^^*! °1 ^p-^n M-^yi ^ 
^ JE.°1 ^ . 
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JE 23^- JE 22-2] C-C'^joll u}=. t^^^oIi^-. 

S. 24^- ^°1 ^AlofloJl u}^ ^ ^^1^ ^^r# ^o>^.7l 

<22> s. i^-^^- ^ ufl ?] 7}m m -§-^-# ^fl^l ^^^.^ <I ^ OH M 1# 

^ ^l^JZ ^ ^l^^r H o f %^S ^1^> -n-^^" 

^l^rf^ ^iL^fl ^-^r ^ ^1 ^ 3 ^l^^^^l ^ol^. 

< 23 > 21^- , i^H^r ^Tr^m- PDA^l- ^U^r ^PcJ^l^- Jl^^A^} 7}^S] ^^^.^ 3^1 

7> 4:^Sl-HlJi -^THlS. ?Jo>xlJi oiuq- o}#&1 , ^x>^>Ul^ Ji-g-^ (higher 

responsiveness) 3} 7} ^ ^^°W ^t\^} 5L^7\ ^o\*\ o^*] ^ X[ %7\ 
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^ 91^}. o]H ^°1H^-, -g-717}- ^-g-Sl _g. 7 | -y-Efl^ 7>o> 

o>oZ ^Bfl (working fluid) # ^ ^ ^-g-?> 3^-^. ^^Hl Si 0 ^, #7"! 

^. ^] it %% H J-#o>T3^ uq-A] -§-^^cH ofl^ x> E fl7> 

^l^s ^^-^-X ^1 ?\ ^ 5U^- 5J°m. 

<25> o>?>^1 (Akachi) oflTll ^1 ^1 ^ XI 5 .642 .775^1 S.XI** ^ ^ (capi 1 lary 

tunnels) o] jz ^Ml^l X|^# 7]-xl Mj^-jl} 3 Lflif ofl Wjnlp} XItI^ ^ & *1 

H 3^°1H 7flAl*>iz}. 4>7] tft-S] ^^o] 7}<l5l^ ^nfl^- 7]- < i5q o| #7]^ SI 

^ z} ^ wjz>«-^ oj^Kn. uq-A] wizl^^A-i -§-^=M 7}14-^ ol^-?}^ 

. o}?}^}.^ sq-S] 31} ol u}£|:S.H (motherboard) S] H^lH 7] ^ (printed 

circuit cards) A>o]o11 7fl-§-^ ^ °iu}. 3^14 ^1^4> ov# (extrusion) oil °]cfl>H o > 
7]5} ^-o] ^>jz SX|** X|^# ^ ^^Hr 3^ ^ o^^u}. 

<26> ols (It oh) oil 711 ^1^- ^ 7^)15,306,986^011^- 6]}o] ^>« 0 >^ 3] -g- 

^1-S+ ^1 %^ U\o\] Tfl^JXl ^l H ^^(^11)7} 7flAlS|o1 olu}. A>7l ^ofl>H. # 
7}°1 U\^o\}^ ^X\*\ Sol ^=1°1 Si 31. ^1 -§"X^ ^- jS.^>X| ^=1 

<H Si^, ^ufl?} -g-71^1 ^ <g^6(| #Ji - fit ^ SiJZ n}5}^ 

<27> ^ (Li) ^oll 711 ^^^1 ^1^- ^-^1 XI 6. 148. 906SK>(1^ Q*}^ i%^o\] 

^ 7-1 1> ^^ii^^^l ^Ifoll 01^. ( heat sink )^ ^i^}^- ^lH 
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3q-olH7l- 7flAlS]ol olu}. A>7l ^IH ^H(rods)7> ^U^l ^ J£--=-^f 

(depression) 7} ^41^ -g-^l^l yj-^+^H]- #7] « ^- ^^^^-S n 2 -^^^ . 

^>7l Hf^^H} ZL^JL A>ol^ ^.Tjo. ^Vol-sq^ Wjufl^ ^fl ^1^1 Tfl =1u+. 

7l^>Efl^ ^TV-^f^ Ol^-^JI, ^Tj^foH^ ^# ^%^M -§-^^1 ^fl^r ^1 7>1 
^ ^# #*fl ^11- ^>Al7l7ll 

<28> ^ 1 °- #Sfl ^Z|^>7^ ^ <!&^>7l (10)71- ^^(20)^ 43 3. 

(30) X>olo11 i^^tt. ^71 <iS->L>7l (10) ^- ^ZH17> ^311=1 ^ 

711 °1 ^ (50) u(l (40) oil ^T]fl7l- #^1^ ^^olul , A>7] 711 °1 ^ (50) ^1 Ml^olli- 

^^-^1 (wick structure) (60) 7> *j 4! 5} o] oi^ a> 7 ] ^^( 2 o)ofl^ <g 
€ (20)1^ ^^1-Ji Si^- <I»^>7l (10) Lfl-sf ^1 ^^-^^11(60)^ ^^J^t. ol ^ ^ oil A-l 
^n 2 -^! (60)o11 *3-^Slo| oiig ^ 7} #^5lo1 Lfl^f -g--?J (40) # #cfl ^>^^^. » 

=i ^, 41 3 00) 7\ ^tv^^^i ^^-^^i(60)oiiAi i# ^ -e-^ 

°1^?> -g-^^^ c> 11^1 H o V #^ ^1H ^3.(30)^. ^l^SlJZ, ^^1^1 (70)o11 ol*} 

<29> ^ °a n j c\h c a i^^^i < i# a-^oi # 

^o}jl #^=1 #7l-b C+Xl WjZjo^ o|^o}<Jjol o^^., ^7l #71 71- 4f^rt> ^ 

^4>°1 &Ji5l Ol o> t>^- n^fll , ^«1l7> of^- ^ ^^«-^>xHl olo^ #71 
»4J M-^m ^iL*\±r 41 -§r ^ol o}qnl, ^-crl ^ ( 13«^7,| Tllol^ Lfl^fir 

^1#^-^1 (^J-^-^-^fl)^ -n-^Sl^.^ 7ll^J4^ollX-l 711 Ol^ 41^"^ <^°1 ^1 "2&l7l 7iu} 
2fl^-=l^r ^A>ol l^^Ml S\o] ^1 ^1 ^ # ^^Al7Ml =1^1-. 
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^ I^^^Hl^ ^ ^Jl^Ml 7,}7,}7>}CX\ ^7,} S\ 2fl^-# "o^l^ 1 " -2.^*1 

^i^ »iL<5ii y\ T>\n y A ^r^m 7\ 7 d ^ c 4 

<3l> a>71 71 J-Ml 1- ^^71 o|l ^ 'I^I 1 ^ ^7] ^ . ^t+ol 

1€<H| ^^Jl ^ol ^«>#4-o11 ^ofl^ ^>7l <*%<>\]M 1# ^ 

r g^%^^. ^#^011 3 ^l^i, ^>7l ^^oll^ 5^^Al ^^1-Ji 

>y-7l ^oHt-^foll^ ^# ^-^-^l^r ^^7> ^ ^11 o] ; 

^ J c\7] 7\]o]^ uflJf ^1 ^^1^1^, i^ol o|^-ol 4>7y^ tH "^o> i2.^sltt| ^l^^l 41 7] 
v\] 41 ^ ml4l7> 41^^. tfl^>^ ^1#^ 71-^1 ml41 tMl ; # S^^Jl , ^ 

7] ^ ^14^ -y-71 ^^1^^.^^-El ^71 <2J-<>1<>13 w# *W ^1 ^7\ 

# ^l-g-o>5l , ^^SL^. f 7]a^ -^7} « c 3-%>s} ^ 

^7) ^ ^141^- ^>7l ^ x} ^ o^tL E -| A>7l V^l^ol ^ ofl^j 

44-^ 44 ^# ^1-g-^-^r ^# -^ilS W . 

<32> H^^l ^711 , >y-7l ^ nil 41 4^- a 4jr^-^[M= (1-Nd) /N. £h N42- nil 41^, d^- ^ 

olo|^l^! (inch)]ol 0.19 ~ 2.0mm o] ^ ^ 3}o]a\o] ^ ^- 0.17 ~ 0.5 mmol , 
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^141 ^^-g- 0.036 ~ 4.0mm2 o] ^ o] u>^^>u+. ^7] ^ nH41^ ^141^ 

ASTM ^^(specification) E-ll-95# 7]^t3.^. 10 o] ^ 60 ol^-o] ^ o] H^^l . 
<33> tMl , J $7\ 3iH v\]$\^r ZL ^-^-^[M= (1-Nd) /N, ^. ^141^, d^- 3} 

o] o| ^1^1 (i nc h) ]o] 0.019 ~ 0.18mm o] , ^7] 2}o]<>\°] 0.02 ~ 0.16 

mmOlJl, ull^ A A 0.00036 ~ 0.0324 mm 2 ©! ^ o] ti^^l t>\^ . ^7] ufl 

Tjfl^^^. ASTM M c ct E-ll-95# 7] fr^^. 80 o] a> 400 oj^o] o] uf^^fc}. 

<35> t^^o] ^ tfl o>o]l icl-si^, A>7l ml 41 ^tl^l^r 27fl^l ^1^1- ^Hl ^ 

Jl ml 41 7 > 7fl 7fl ^ 71-^11^. ol ufl, A> 7 1 ^ ^ ^l-ojoll 01 i_ x^l 

^ # °1 #3 ^ fll4l7> ^y]^ ^ Sm. 

<se> s. i^-^o^ uq-=. Eflojofl rrfH ^ . #7] nil 4H ^ t^l ^ ^}^°H^ ^>«-^ 7^^ ^ 

^ ml41, ml4H ^ ^7} ml4H7> ^7,msS. 7>^]ut. o^7l^ = ^7} 

^ mi414z- 4]- 7] ^ mi4i^ mKI^-iL^ ^7] 3^ "1141^ mi41 

^iL^ 4M ^lilS *|-°. ufl^^l- 71-^lcq-. ol ufi, A>7l ^ nil 41 5} 4> v 7l ^7> nil 41 

Sl4zr ^ ml 41^1 -^f-Hs. ^ ^ ^ oil ^71 ^ ml 41^1 ^71 #t> ml41# <*l 

1^ 4r^.# xi#^h^ % oi-a>^ mi4i7> t| ^-ui^ 
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<3?> i±t*§£) ^ ut^. Efloj^i u}^, J c\y] ml 41 ^tMl^- ^}Jf ^ 

#. ^ ^ nfl^ §^_> =-Ajofl 7^1^- ^Ujo^ , ^>7] § 

l^ll-^^- ^H^D} T^cJ^S.^- Bfl^l^Ct. O] nfl, 4>7] §7> Hi] ^ »ll ^- #?1 

<38> oil . -t^l ^Tj 0] ufloil^- -A>7l uij^l ^*^il^ ^^-^^^ ^ 

Al^. a S^oil^- A>7l ufl 7> *^il o| -S-^H=- ^A]o\] A>7l ^^ii^^-El 

m ^5fl #^oi A>7i mi 41^ %^>« ^.^oi ^ 

<39> a>71 ^n 2 -^^!^- ^-51, ^tiloitil^, ^^nl-H- L]a] 3il-^u-|# ^^fJ-iL^.^ 

^^=1 3 °1 M- , #slul , ^3 51^-, ^sl?K t] i ^nl^-^- 

# °11 ^ ^ 31 C U T ?JM . tfl°>^^.^, ^71 ^ 7ilol^J=- ^rrfl^- 

^J2.^ ^sqsq. ^SH=-M>^ 7i^l ^°1 7ll 0 l^"l U\^o] Sl^^- *> ^ olC+. 
<40> i^^oil , J c\7] ^ nfl41 ^ fll^l^- ^^^ol ^o 1 "^ 

^ -*fW ^fMl-fr^ -fr^.# ^l^-tll, 4^1 ^fMl-fr^ -fr^ 

<4i> s. i^-^oii ttfH'S, ^mi-fe- oil ^- . ^"S.M°K mifl-#. H^l 

^°fl>H °1 H cJ>M-°l^}- ^1 ^Uflol #^]^^- ^>7l ^ Tilol^o^ Lfl ^ °1 20 
~ 80%o] 5Jol U^ ^l 7T}U^ . 
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S-c- ^"^H 1 ^ §^ *>M- °}^-] ift>c}. 

<43> ^>7l ^fj Tllol^^-, , #^]T>I ^ <H ±l °1 

^ ^ mi4H ^ # ^*k+. ^ 7i . >y-7i ^ Dfl-H^- #7] ^ 

^ nil 7> #7i7^ ^ 7\^t>\ji ^:^^o} ^«>*> m i5-7\n j S: 

mi^ ^ ^-m -n-^^ i*]^ tfHM i^i si « 3 «>^# ^-i^i- ^oi 

# m ^ W - ZL^JL J c}7] ^ufl -r^n 2 -!- #o>^ ^M^o] 

^ ( ^o}JL ^nfl# ^^XlTln}. D^^-o.^. 4>7l ^ufl^ ^ =1 ^ 711 oi 
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<45> Ol o\ , ^^f =1 ^^S] B\^m^} £J A] ofl # ell ^^npl^ 

°l°fl §M . -S- ^ A]] ^ gj ^^.^o^ofl A>-g-Sl aojL} t+^i, J^Jg^olT]^ A\7^ 

crKrj 7]^^ A}4H1 4-^>^- ^V}2\ 7^3.^. sfl ^ S\ O] O^uy *>C} . TC]-^ 
^l^Hl ?l*fl=I ^AjoflS}- ^ofl ^ ^3°] 7^> tim^t> ^ € 

A] ofl ol] TT°1 Jl l^^l 7l#7H A>^># tfl^^l-^- 0 1^M^-S , # 

^^l^oll oicH^ ^ Si^r l^tV ^frw^ ^^oil^-ol oi # ^ oi#f 

Si 0 ! Si^t- ^T-^-cjl-^ . s. aj-^o] ^-*! <g 41 ^^7.1 (100)^-. 1^(110)31} CTlH 

433^ 4^ ^^#4- (120) Al-ololl Aj 5 ] Al-jq- (130a) ?4 ^1-^- (130b) n 2 "^^ ^ 

^ 7H1 ol ^ (130)^, #71 ^ 9]] 01^(130) ufl^-ofl #<ys| Bll^l ^ f^l (G) 5} , #7l 9\] 
o]^ (130) ifl^-ofl^ <i# 4]^^ Bfl 7fl*fl 7> 5]^ ^ufll- S^t>^. °1 7l M , #7l nil 
41 41 t^l (G) 4r i2}olcH^-ol ^t>\^ HlTjol- ^7^1*1 ^Ifi^ ^ ^141(140)^- 4j l! 
Tifl 41 (150)71- 4m ^ tfl^-n} ^#^1 7>^lu+. #71 ^ nil 41 (140)^ 4^4] 

nil 41 (150) -g-o^ Bfl^H ^7s> ^^^°1 #tfl^°l 3.71 oil H}^ ^-o^^, 

^141 (140)^1 mi4i^7> 41^1 fll41 (150)^1 ml 41 ^4 Ji^ 3^^- ^# ^1^ ^l^^-tq- 
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<47> A>7l >Hlol^ (130) ^- (110)_°^^Bl 1# S^r^-Jl J^A] 1^11-^(120) 

<48> a>71 Dfl41 ^^(Gjofl if- TJfl^(150)^ -3*11 ^^^.5} nfl^l 

(150) A ^^^.7} y A y A ^4 m S.6011 4M1 ^1 ^^1=1 »i S. T 3## ^ 

^^>^ , ^71 ^^1 ufl^ (150)^- 7>^ -£}ola| (150a, 150b) S}- 3}o]a\ (150c, 150d) 

7} A| jg. ^^1^^^- ^7^}^ M ol^f> -^7] ml^H (150) #^ ^ 

^ , #7] 41^1 mi^H (150)^- ^#o}^- «W ^>oi ^ZHg . ^ <I 

<49> A>7l nil 41 ^ (G) oil ^-Ul^ # ^ ^ (140)5] 3*11 ^g^S-ir ^5^1 

^AI^CH oll^. ^71 ^ (140)^- ^71 ^7} nfl^ (150)5} T^J-D} 

^f>\^- 51 °1 U^^l^U^. A>7l (140) 3#*> nil 41 (150) 5} #1*1 7fl 

<bo> , ^"^oll tc}^- ^tj-^ll(G)^- 3ofl y>if ^ho] a]} ^s] ^t] 

^7} ^#S]o^ ol=o|3 Mt] nfl41# (150L):aJ-. >fl ^5} ^ nil ^ 7} ^ #5| o] 
^o|3 ^ *(|4|#(140L)# S1]-ct>S.^- n 2 -^^^- 7>^-^>ut. ^>7^1 ^-7] ^141 
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<51> t\X\ ^ 6# ^3l^>}^, c U^}^SL^. ml $\ (140, 150)°] (opening) # (M) f>\ 

<52> [^*>ai i] M = (1-Nd) /N 

<53> o^7l^, d^r Q 0 ]<>\2\ ^ (inch)# l^^^fljl, N£- ml^H^ (l^l^l ^ °1 ^1 

<54> ^oll olo^xl, #7] ^ ml 41 (150)^- <I€ (110) ol] o^oH nfl °| # 

7} 7} ^ Si^- %7\^% ^1^-^ ^^o] slu}. iu} ^1^ £ 6 

°1 A-A" *\°W t^-St ^!^] ml41 (150)^1 ^^f^-ofl tfl*> ^- c+t3^.# S.A]f> 7# y-^i 
. 7}^. -21-ojol (150a) 7> 3}o] o| (150c) -21 ZZf ^ ^J-Jl ^ U}|=- Sfo] 

o| (150d)°-l ^.2.^. ull^Sl^ %)^. S-^ii^ ^^1^1-^1 n> . ^ 6 

oil 1^ £}oj c>1 (150b) ^ o}9\ v}&i\o]TZ\. ojitfl, 7>^ 3} o] o] (150a) ^1 

t}^ ^o\]±r y A y A «]^-^>ol ^ 71 7(1 Hi ^. til, ol 5} ol f7l^ ^ (Pv) 5. 7l # 
^Ml 4^1 #^1^41 ^r^(Pv)^- 7\^_ Qo}o\ (150a) ^ A}^. Qo}o\ (150c, 150d) 

7> 7^ (J)P.^^-tl ^11^ ^l-olo^ (150c, 150d)°l ^l^ y o V ^# ^^1-, 3 ^ 

(J)^-^^-El ^o^^ ^%\^ fopjEl. 
<55> M-opK S. 6o11 ^Alsj Ul-if ^-ol . A>7l ^7]^+\ ^fS (Pv)^- 71-^. Sl-olol 

(150a, 150b) -2} >ll^ ^o] o| (150c , 150d) 7} M^. ^\t;\^ S€- *1 >1 (J) ofl>q «-Ei ^ 

°Ri?> ^St ^fl #7] 7} Af«h^ 

%m^\7\] t SU^. 6oll^ A>7l #7m4i -tt-^. (Pv)# ^ufl #71 °] & 

(^) ^ sy-m^oi sict. 
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<56> A>7l #7l&^> -^(Pv)°] Sjtfl ^^(A)^- t^g"^ ^>ol Xl^t}. 

<57> 

A = (M+d) • d - Jid 2 /4 

2] 

<58> ^ 1 « 2 oil >H ( 4 V t 5U^r ^ol . -rf^ 2]^fl (A) nil 

^ ^ (N) 7}- ^^-^l Dll^ Vfolo^o^ ^l^( d )ol 7^^ #7>oMl 

<59> a^cfl. 43" ?1 Sltfl ^(-^ ^ (A) -g- 7}^. Sfo]o|(l50a, 150b) *! ^ (Y) ofl >H y > 

o^^, >*flS Vfo]o^ (150c, 150d)^ ^1^« 0 >*> 0Qo\\M a^iL^.LHl ujEj- 
Sf^l c+ . ^flM^}^ ^3^1 ^u}^^.^. 7j-^ ^o] (150a, 150b) ^1 

^ ^-ojol (150c, 150d)# ^^i Jl^*> ^J^lHUI M-Dl^l ^olcH^ *}^ol y A3i 

f^^^l XI^P.^. tf^oll Hl^ol «^7j 71 Tifl^-oli^. 

<eo> nj-o> ^ 6ofl ^ Aj ^] ^14] (150)7]- >ll^ Vfol o| (150c, 150d) # JL^M^l 43" 

£fl6(|>H , 43-71 f7l^ -f?-^(Pv)<2l ^^(A)^- X^tf 

<61> ^l^il^, X U-^ofl^ U}^^ #71^} °-^( Pv )J=- ^ 7CH1 , ZL^lJl Y *&^o\] 

M 4^ #7l&4> ^-^(Pv)^- S 8ofl SAl^lcH oic4. 4171 43^1 (150) 

i=r X ^^o^^ f^l^J -fr^l Y ^ #7iaA> -^ic4 3^. ol oh # 

71 »4J -fr^ol ^ ^# ' --HV^'ol^ %*\3L. #71^-41 -fr^oj *|-°. y> 

■^-wj-^-ol^jz ^ t>i^- . °H1 n}^, ^^J^ol ^^Ji^ ^ oil >H 

^Ml (#71 <^^ll)7l- #i}l> ^ ?U-^- O o >0 l 3P1 *fl^-°fl #71^ (Permeability) ol 
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<62> o]^f> ^# ^>o}7Tl-^ , ^ VT ^°fl^^- £2 ^o] m]^ ^ (G) # 

n 2 -^^ nfl ^7] nfl^ (150) °} l^ 1 ^ . ^ <I€ (110)^L^^fE-| ^w>^-«. 

(120)^ ^J^M ^^1^1^]^-. °H1 l^ 1 ^ ^t:^^.- 0 ! ^^fl #7] ^-^-ol ^ffl- 

^Ml o]^o\t^ ^ c 4 7 d^ (100) -9] <I^^ ^^o] 3]^S}S]711 sjc}. 

<63> , 9°ll M-^y ?}o} w ^ ^ V ^P} ^if-^l^- ^^ofl^H 

^ ^ (140) 7^ ^-olcHS} 7^ ^olcH^ ^^1^ (j) ofl oii- #71^ -n-^ 
(Pv)oll^- ^nfl^ S 1 ?!^ nfl^-oil qflnj (170) o] ^ ^ ^ u+ . olofl u}^} 41 ^ufl # 
7p> ^-^-m ^ 5U^r #7l&^> -fr^. (Pv) ^ ^^-(170) ol *>>q 

^ #o|^-7ll o}7]>H. ^tfl ^7l»^> 4f^(Pv)^ ^^(A)oll tfl*]- #7] 

oflm(i70)o] Tjl^ ul^- (N)7> ^^m^r^-, ^ Jl ^jo^o] ^ (d) oj #7>^> 

^ ^*>^. 

<64> Dj-qj My] nil 41 (150) °1 TJ11^^(N)7> o>^ ^ji s ^-olo| ^ ^ (d) o] o}^ ^3-^ , 

^ ^7l&^> ^-^(Pv)^ ^^^(A)oi Av^l S 

^SHl 2]i>\\ #7l^A> ^ (Pv)7> °jj ^1 ^ ^> cyl 711 ^o] %7\7\ ^^1> ^ ^ »1 
^t-K ^ VT S il^Ml ^H 1 ^ . ASTM A}° 0 > (specification) E-11-95-H = 

^ mi^oi ^^-oii mi^^( N )7i- io oi>y- 60 01^1-0113 (150)^ n% 

7H=r*M. ol^fl ^1^ ^ (d) o] 0.17mm ol^l-oji^ #7l&A> (Pv) # 

<65> S. 7 ^a] MigoW te]- = tf| , Mt} 1^(150)^ ^o] *\ ?g (d) 0.17-0. 5mm, 

nil 41 ^(M)^- 0.19 ~ 2.0mm, ^\ C A ^ ^ ^- 0.036 ~ 4.0mm2o] ^ o] H]-^ 
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41 (150) 7}^. ^-o]o| (150a, 150b) 5} 5}o] o| (150c, 150d)7> il^l-*>^- 7.14! (J) 
I^^SS ^aflo] S^^ofl ^ofl <>»^(no)o] f j Aj ^ u| AJ-7] oflm- (170)-^ 

gofl jiI^ ^1 ^ (J) oil (170) ^ M^. ?! ^ ^ C£ 10°] 180 
^) - 

<67> ^^ii^ ^7,1^- ^1^}. nil 41 (140)oflS. JS^O] CH ^-Olo]^ 

jil^ ^l^ofl ofli^-ol ^ 43 ^ . 3^ j7 ml 41 (140) if 4U1 ^1 ^>=- ^ OH 

^ ^oVi- ?! o] oJj^l^-s- 4r^# ^1-g-oMl S\B.^. ^7}2] «1 -g-^lol ofl 

^<H| S.- ^7^ 

<68> a> 7 ] oflDi^oj o^Tj^. 4^4] ^(150)^1 Hl-51-DlEl ^ ml41 ^(N) m I 

ml 41 5}0l^^ ^1 ^ (d) # *Ho^}tf| 7}^T5\JL . ^-O] S.^1^^^1 

51*11 ^mi^l 4^ opi Ai?lut. iq-Ej-^ 43 41 mi41 (150) ofl ^ t?m A J 

4f-S (Pv)l- #6fl ^nfl o] &A>ol 4^^1*1, ofliq- (170)011 o>7l^l^- S. 

^4>^ f i4^ ^43^ «_>mi ^^ol "islJl 4^ -n-^^ ^ ml 41 (140) # 

^\o] 4^^ 4- ojj^il ^mi°i 4^ ^-^^i^ ^mi^ii ^. 4^. 

<69> r\A] S.2# ^"^^l-^, 43-^1 444! ml 41 (150)71- #7l&4> 4r^. (Pv) # ^l-g-Tr}^-ml 

. 43" ?1 ^ ml 41 (140) 4r ^Itt^ 4r^-# ^ll^fl^c}. oHl <I«>#-^f (120) 

°fl>H -§-4^ ^nfl7}- 43-71 ^14r^ ^# #*11 ^1 I^J (HO) 4l^ct. 7- 

nms^., ^ ml 41 (140) °1 ^ ^ (110) °1 4 >H o V ^-^o]l oij=. <g<*oi) 

Al4r ^4i^ =B] oil M ^ml°l #^o] 71^-^ii^ oj^cH^lrq-. #^ L 3ml4r ml 
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41 (150) <2] #7ia->L> 4r^- (Pv) # #o>c^ *H 3 ft^^lt} ^ 44 S.^ -fr*!^ 

(120)^ . ZL^ i^-g- l^^f (120) *| ol-aj ^oH^ -g-^-^ ^ -r 

^ ^ ml^H (140) S] °-31°>^.^ f>^=luj. 
<vo> asdfll 1^(110) ^-^^1 ^ ml 41 (140)oll^^- ^jufl °1 if-lJ-ol ^^sq^ ^fl^l 

*L^. ^AVol ^ Jl , ZL «>tfl^ ^^#^-(120) *1 ^7,]°} ^ (140)oll 

M^r ^ufl^l -§-^.2.^. ^nfl^l 2} 0 J % ^ . o]o\] tl\^} ^ ml 4} (140)oll 

ufl£] *14=^ol ^-^-ol -fr^i}. -=t . ^ ml 41 (140) (120) oil ^ -§-^ uj 

^7} <I€(110)_°^. ^-^-sl^-cll ?i °1 >H ^^l-K-^ 44^# ^l^olTll Hl-b 3?oji}. ^ 

ml 41 (140)51 ^t^- ml 41 ^ 3^17} ^>7l ufl^-oll f>^l =1 Winn o] S^^-^oil «1 

ofl ml^l ^ 7.}^1 -g-H-ol ofl^ll T^nfl^ Tfl 41 41 1+ . "I oil ^1-S} ^ ml 41 (140) ^- #71 
^41 44^^ °1 °^144^ 44 ^^°1 7l4r# ^4>t4. 

<71> A>7l ^ mi-H(140)^- ^7} 4j4j mi-H(150)Vl- V\^7\J] ol4>^ ol^fl °^144^ 

44^ sirni *s^o\] n°]7\ sm. #7i mi4i U40)s. ^ 

mi^i ^-^^-^oi a>uh^ o.^ ^ ,J fW# ^oiiai ^ 

^1°1 4j^-# ^-misi-opi 41 on ai >y-7i ^ mi 41 (140)^1 ^j^l <I4i^ 

4l^<4>4.^ ml 41 ^ 4M1 (G) # n^^ol-b ^ol it} ul^^olul-. ol^Tll 5]^, 
4^4] ml 41 (150)^1 §7]^} 41 o>M Si ^ ml 41 (140) °-l ^^14f^ ^^-^1 51 

^131-^^^*1 si-^ 4^-7,1 9-] <i4j^ 4j^-oi jiuq- #<s]h1t11 =lc+. 
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<72> ^3} m]^ (140)°] 71^- # ^>o>l> ufl . >y-7l nil 4=1 (140) ^ ASTM X[ 

°o> E-ll-95# TL)-s^. Dll^7> *fl-g-^ ^14^ (N) 7]- 80 o] A> 400 o]f>\ 

o] ^ol uj-^-^l o>u|. -a- ^^ofl nq-si^ ^-7] ^ nll^ (140)^1 ^olol^ 

^1 ^ (d) ^ 0.02 ~ 0.16mm, (M) 0.019 ~ 0.18mm, ^ ^ 

0.00036 ~ 0.0324mm 2 °] ^ o] H]-^ ^1 cj>u} . 

U\t*\o\] ^^-^Kwick structure)!- t Sl^. « ^Ml . J$7] ^ 

Sit}. S ofl^>H. €^n(Si0 2 ), ^efl 

M€ °H^7}^-<gL^*| 7il^^ ^ ^s. Si*}. 

<75> L|o[7[, Mj-^o] ^]o]^o\] 7fl#^ ^ Si^- ^^-^1^- (Benson) 

oflTll ^M^H ^1^- ^-^1 ^16,056,044^1011 7flA]^ t^o] 3^7>^g- (mi cromachining) 
ofl S\ o]\ t+o : >*> ^ Ml -°1 it^fe ^JiL^ olofl5qcHo|: f>u|. 

<76> S. i^-^oll ^ l^l 1 ^ , H^^l crMl 0.5mm ~ 2.0mm^ ^1 # 

^- ^fl^^til . €-S.°ll ^ 2.0mm o] Al- XH^]-f] ^ ^ 

^1^- ^ 11 Ml 7-1 13oll S.Al^ y]-i2} ^>ol , ^}Z>tg , ^}Z>t§ , # 
m^^S. Si*}. 12^3. ^ ^"Tsl^ ^ ?flol^: (130) ^- ^ 14 ^ 
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15ofl S.A]^ b\S} ^o] Al^ (130a) 2} ^1-^ (130b) °] ^S. ^^P-^. n 2 "^ fl t£ 3X 

<77> uj-^-^l ^>7ll , #71 ?fl ol>;(i30)S] #^(130a)^ ct}^- (130b) ^ B\^^\^\t]} 

0.5mm ojej-Sl ^ ^ . #^1^ ^ ^# ^1 ^ ^ SUii 

°1 ^^-^ SlJ^l^ ^^l^^M -f 7fl^]# A}-g- 

m ^ siji, ^ofli ^^s.^oi ^*i #^^oi Afl-g-7^^. #7i 

5H1 ol ^ (130) ^- ^U^r 7fl 5-°c^^ ^^^^ 4^ (130a) 2} 

(130b) # n>^- H^IM^!. El 3 -§-^ . , 31 o] A -g-^ . -g-^ , -g- 

-g-^y-Bfl ^o>>y-tfl^ ^ oil hi ^§-, °} . ^1^-^-, H31-& 

(wick porosity) 80 ~ 150% ^ ^ ^ € ^ ^ ^ . 
<78> "l^i 1 ^, -£r U^e^^l *1 AJ Al ofl o]l K\^r 5^ 1 ^1 ^#^1 ^ S. 2# 

<79> ^Ajsl Hl-iJ- ^-o] _ a. Mj-^oll (100) S] ^>-£»- (130a) 

<I€ (110)2} Ol^^J7 = AT- Sl (130b) S\ c?lH -y^M" ^^^^4 ^^#4- 

(120) 7} ^ul^uq-. o}^\-&} ^3-EflcHi A-i . a> 7 ] ^^(lio)sl £.^.7}- ^nfls] ^■'U-^-S.Ji^ 
#^M1 ^ ^ >0 1 ^l#^m ^fl^.®^. 1^(110).^^ i§HJ*V 

?flol^: (130)^1 (130a) # ^14} (140) S ^^^c}. 3^^, ^14} 

(140)oll iJ-Afl^ol 5)M ^ 7\ n c 4^\°] #^ #71^- ^^1 uH^(150)^ 
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4r^.# fo[o] ^z>4^1 vfl^-ofl^ A^ 0 >^^. a-^t}. ^.eltll 
#^ ^nfl^ <I« c >#^f (120) ^I^S a-^>?>i^ . oj ufl ^>7l ^7] nil 41 (150) °1 ^ 

^>ol «>f : > , (110)^1^ l^^-^f (120)^ 2} ^7j o}^.^, 

<80> A>7l S->L>^ ^§-71^- ^ufl^l -§-^ ^-^JiC} <g^ s -H 1 ^ii^^- 

(120) ^ f>\*£o\] SU4r ^141(140)^ ^^1 nil 41 (150) ofl >H -§-^t+. °1 ^ 

^^}^o\]A 5H1 o] ^ 4>^f (130b) Ji^. ^^SlJZ, ol o| Al ^^^^t^ 

^ojtfl^ 3^ ofl?ltfl. ^oll °1§> #*fltfl^f ^5fl ^l^f^. «>#^l^. 

<8i> -g-^=l ^^ll^-Bflol ^nfl^- ^ ^141(140) m ^ 01141(150)011 f>^l =1 ^ <g 

^ (110) ^- 7.-1 oil A-| ^l^r^Sl ^fl^l o] ^l-o^ o^7|sl <3fl^>oH S.^11^-^ 

Oil °1 1^ (HO) ^7^ 4r^-^°1 =f] ^tl^ . O] Tffl ^Tlfl ofl ^1 °1 ^ 

U1141 (140)1- ol -c^ 4>7l ^7J Tfll 41 (150)o11 *>*fl^ -g-^. ^uH^- 4^ h> 

^ii^^l ^71^ ^l*}. 10O11 S-Al^l A] 7] 131141(150)^1 ii^l^(J)# # 

^ ^70 4r^^°1 ^ Dll 41 (140)^ ^-°J^Cq-. Ol AV7H OJ Ol^*> ufl ^ 

fg^[5l ^-^71- V" v}\ 3] ^r^t^^S} -U'-U^SL^. §°^[7m n ol^Pl- fj ufl77l- 
7.1 7^^t+. 

<82> A] Al oil °H ^ , 43-^1 ^ nil 41 (140) °1 ^^t?^ 4P1 ^ 4! Tfll 41 (150) VI- 

7> ^»fT>7ll 1^ (HO) ^-7^ Si 711 ^^K 
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<83> ^o\]A\ ^ ^ ol^o] , 4^1 ^ (140) (110)3 ^ J c\^o\] A\ ^ 

-*f, (120) 3 *| o>« 0 >o11^i=. -g-^-^f , gJ ^^l^iL^^- oflnvofl opiS] 

<84> aSlJl ^1 ^1 4-1 (150) ^- #7l^"# 4r^^-°l ^l!"^ f^l 1^ 

#^-(120)3 ^1 ^KHl^ -ff^, ^ ^^^^ (120) ^1 el-« 0 >o11^ -§-^-=] ^^1 ^ufl 

7> ZL oi^r ^ *1141 (140) ^ -fr^M ^ ©ti^^r =71^. 

3 ^1 y 6^1 ^ ml 41 (150) #71^ 4r^3 ^KE.^ 

<85> S. t£t% o]} A\ , A>7l nfl4| 4J (G) ^- >y-^-(130b)^ ^-^-(130a) A°}°W ^aUs} 0 ! 

<86> i^^oll , ^2o11 S.A]^ ^ (G) t^*! ^^o] 7^*1 til , °1 

#o11 tfl*> Al A] ofl y\ ^ 17 ufl^l 23o11 ^AlS]ol oii^-. o] oh °1# S-^oHAi ^-^*> 

S"^^ 1 ^ . ^"^^13 511 (130) °1 A>^1 (130a) ?4 (130b) tfl^ofl^- 

Bll41# (140L)ol ^AjS]jZ, ZL 3iH nil 41 # (140L) Al-ojoJl^ #7l^# 4r^.°l ^ 
t>\^r all 41 # (150) ol 7fl =1 . , ^ ^141 # (140L) ^o]^ -t;- 

a>o^ ^ T]fl4il- i^e>T^ efl ^fi^ ^Al ,^ o^^ S^&i, ^^J nil 41 # (150) ^ 

O]^ # Ol ^ ufl^^ ol^Ol^lT^ ^Al S.Al^-^1^. 
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<88> oflg . (130b) o] ^^(110)2f ^^-^1-^- ^A) oil (130b) ofl <I« 0 >il-Jf 

(120)7} ^-UlSl^- (130b) 3+ ^^to\^ o\lf ^ (140L)_°^JfEi # 

^ ^ti #^1-^- 41^ nil 4H# (150)^1 #^l^-^> 4f^# #o>^ A^J-o^ 33-^ ^ , 
^l^Ml ^1 ^"^b (130a) ?4 ^^-c)}^- (140H) o]}A\ <g^r «>#cr>JZ 

-§-^S]t>1 o-^l^-tfl^ #71 ^ T]fl41^(140H, 140L)-°1 ml^^(N)7> ^ H ml^H 

# (150)011 UlnH -y^ ^iiS 3 *m ^ti #7] 7}- -§-^-f] ^ 5U^r -§-^ °1 ^ 

o>^ s^-ol *MJ-^u}. o^^, A>7l ^7} ^41 # (150)^ ^ ml^# 

(140U)o\]M -g-^ ^u}\7\ f>\^ ^ (140L)_2.S SiS.^ ^-4H4rS# 

<89> H^^l cy>»l , #7] ^1^1 ml41#- (150)54 ^ ml41# (140H, 140L) a ^^ff 0 ! 

^z>^oi aj-^zil- tffl^J-o} ^ 7 ]WrAy^ ojj^|o §f 3l^S}Al?lul- 



<90> ^^9] ^ u}=- -H A\ oil H 18011^- ^w>#^- (120) ojlAl <g# *8%t>\ 

JL ^ *1141# (140H) o\]M ^]\7\ t>\^ ^ mK1# (140L)_2.^ ^g-ol^Ml 

ol=-l> ^ SlS.^- , #7l ^ *1141« (140H, 140L) Al-oHl oiJ=- ^7} ml 41 # (150) 
QjJf <go^ofl A> 7 1 ^ ml 41^.^- (140H, 140L)# 4te o^loH <3*fl 
# ^l-g-o>-b ^<>lS. # ol^ ^ x^l^l (140M)7> SAlElol o]E| 
<9l> H 1-^-^1 cr}7ll . a>71 ^ ml 41 # (150)3Zj- nfl 4| # (140H . 140M, 140L) -g- a 

Sl-AlTlul-. 
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<92> i^^oll ^ , 37}*] Ol A> ml41^# 7^1 ml^#Ol ±L*J-^ jo 

^ ^-B}^ Si^-til , ol&)t> ofl^. ^ 19 oil ^Als]ol ojq- c 190] <£j ^ ^^l °11 

olo|^, ^^(110)ol oi^*> ol^(130)^1 *}^(130b) Lfl^ofl^. ofl^)] ujui]^ 
^^ct^ o]§ ^o|^ t_> O ol^ 1 -^ ml41^. o]^o|^l ^ ml41# 

(140) ol ^U]^ Jl, >y-7] ^ ml 41 #- (140) ^ofl^- ^^-sj ^Bfl ^7] on ^fltl- -rf 

^1^71 41^ *\o]^ J- ol>y-^l ^ m] 41 S ol -cH^l My] mi^^ (i5o)ol 
U^^l^. S*>, ^ H o V #^f (120) 7> ^^1^1-^- Tflol^ 4>^1 (130a) ^ i-fl ^ ofl ^- ^>7l 41 -?J 

ml 4^ mi-H^iLi^ -y-tfl^l^.^ 4^71 ^ ml 41^1 nil 41^22.^ -y-tfl^l^.^ 

ml41^# 71-7,1^- ^ ml 41 S oi^o^^i m!41# (140') ol ^7-yl^ 

^. °^U1, 4^71 #7> ml 41 # (140')^- ^nfl #71 °1 -g-^-'I 

%MM171uh 

<93> ym^i tt>>ii . >y-7i ^ mi4i#(i5o), ^ ml 41 #(i4o) ^ mi4i#- (i4o')£- 
31 ^1 si-^1 . 

<94> M-oph ^ 20oll ^Al^ b\S} 7±o] , ^>7l #7} ml 41 # (140 1 ) oil a\ -§-^ ml ofl 

tfl*> ^ ml41# (140) ^.^°1 ^ ^1 4r^# 7^1-g-opl 41 oH^ 4>7l #7> ml 41 # (140') 
2} ^ ml41#(140) Al-oHl oi^ Aj^l ml 41 # (150)^1 Q]*f ^^oll A>7l #7> 

mi4i# (i4o') ^ ^ mi 41 # (150) # ^^o}^- ^o|^ #• oi a>o| mi4i# 

(140") ol c-| ^ul^ ^ Sm. ul^- S^/iL^ S-Alsl^l^- ?>«t^M-, 43-71 #t> ml 41 

#(i4o")^- ^ ml 41 #(i4o) 2.3. ml ^1 H 4£ si i=1-. 
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<95> £ 21 ifl^l 23^- ut*§°] ^ 4| A] o]} oil 5^ c 4 7 ^^^^\^\ n 2 "^ 

# i^^tt. S. 22^- S. 21°J oil tflt> B-B'^Hl nq-s. sgtt^^olji, 23 

S. 22 °1 C-C'^Hl vl\^ ^^-^^a]r} _ Aj Al ofl ^- cyl H ^o]^^ Aj-g-5q7l 

oe> <g °j (no) 2} o]^€r^ Allol^ (i3o) tflw-ofl^ *1141# 

(140) ol D^S] Jl. c i# Hj#^o^ ^i]fl7l- -g-^-Sl^r ^ H o V #^- (120)ofl^ Bfl4| # 

(140") ©1 ^-Ul^i^. Hh -#?1 ^ ti(1 41 # (140) ^141# (140" )£- ml4] 

#(150)oll ^oH 71 ^ , 4>7l ml^# (140) ^nflS] #^-*f^, 4^1 

^ ^141#(150)^- #71^1 "l^JZ ^>7l §7> ml 4=1 (140')^- ^nfl<2] 

-§-^^f^ 7l^-*>t}. Ttl-el-^ <I€ (110) ofl^ ^ nil 41 # (140)^.^. 1°fl 

°] oil ^7> #^-51 Jl. A1-71 13 #71^- ^ 7] nil 41 # (150)^1 #71 4f^# #oH A>?1 
^141^(140')^.^ -n-^*}^}. o\o\ A\ %y\ D1141# (140')<>(1>H #7l^- l^^^f 

(120)^ i# u^i-ji -e-^^^t. <>An "i ^n^- ^ mi4i# 

(140) # #efl s^ll^Hi oiefl #^f.s. ^7i*>^. 
<97> ul-^^>7(l. >y-7l -^TJ ml 41 #(150), ml 41 #(140) S3 #7> ml41# (140") 

51 ^ Sj-Al 71 . 

5] ^# ^1^71 ^Sfl>H AT- 71 #7> ull^#(140')oll^, 43-71 ^ H nil 41 # (150) .2.^. 
^ ^-^l^r #7p> ^-^T>\^ #7l ^ ^ t£ 22 ^ ^ 23^1 200) ol ^ 
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<99> tf|°h2.s>H. ^KS# (140') # Tfll^H^(i50)^.^ tfl ^1 ^ sUii^l 

. °1 ?g o- ^ (150) oils. ^#^1 «m ^^*> Efl °1 #7] -Sf=- ^-Tjol ^ ^ 

1 ^ Si^. ^o\ 7 \, ^7] #7l ^-7}SL ^ ^Al^ofl ^ 5] ^ 5}ol O^Dj, ^ 

#^ -tt-s.^ ^ 21 s.^- 74^] ^ 

<ioo> <^%M1> 

<101> O.lmm^l 7>7-l^- ^fl S.15ofl S.A]^ ^o] ?J| 

ol ^ 41 ^112} ^}^# ^F-^*! ^ , 5.17ofl ^Al^l Ul-S} 71 0} 2711-2] nll^l Al-ojofl 1 

7fl°1 ^^1 ml4^7> 7fl7fl^ Dll^H ^ tHl # Jl} o] -A. 0}6]} ^ ^ ^^#] . ^ 

<102> <S1> 



<103> | 








1 


Ef°J 1 (^#1) 


O O 


| 0 0 


1 


Ef ^2(^*2) 


^ HI- -6-1= 


| 0 0 


1 




hd y 1-^1= 

0 0 


H 1-^1= 

0 0 



<104> *±3#1 uflT.] 3-2] 7hS.. >flS. ^ y A y A 120mm, 50mm ^ 1.3mmOltt|, T^^- 

^ tMf^oj 99% ^ ^3^1 mi^Hl- ai^S^. ^ Tfll-H^ ^ mi-H 

5}ol o| ^l^(d)^- 0.225mm, ufl^ ^1^- 0.41mm, *ll^^(N)^- 15o] Jl, nil 4^ 

^o. ^ rq_ol^ ^l^(d)^- 0.11mm, 0.22mm, n(|4|^(N)^ lOOojcH^ 9\] 0} ^ 

t>\*\^ (DENKA) A}7\ ^1^*1 ^141 o^^^l o] ^ S-H (4^^^ 
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'HARDLOC')# M^o\c^ ^nfl ^ -g- o } . ^nfl# ^ o^l ^ 5H] o] 

^ Ml Jf # ^H^} ^-^_>^l-g- ol-g-C)]"^ 1.0 XlO-^torr 77} X] ^>o>*> 4: 

<105> <fl 9} 7±0] ^#1 L fl 7] 3# ^U] ^ , 17 Oil ^ ^-O] Z>Z>o] AH|| «] 

711 ol^ 3J^ofl ^ ^1^.7} 12mm o] ^ ^f^ r Jl , Z^S] ^# 

ol ^ t> #Efl°fl^. <i^_°^. ollui^ll- ^-^-^^ c i€ ^-^}JZ c i 

<106> r ^.^. >A1 , -1r <S *1 Total Thermal Resistance) - (T-a- .3 £ v. - TcU7|£y.)/(Q*!q«%0 
<107> 24# ^^\^ . ^ nil ^ -°1 ^"J"^^ ^ H Ml ^ °1 ^^J"^ ^ 

%^ mm^u] ^#2°i 7fs- ^^m^- ^# ^ ^ 

Ml41^ ^-ll-}^ 0} ^ -a^r^l ^yfl^oi □] 7) i=. 5} 

^ -t-^t*> 1^ nfl^-oil, ^7-p 6 >til z># ^1^^ *fl 

<108> TtJ-^. \§-ZK^l^-, Ml^# Af-g^o} 5gi£^.A>cq o^o. 7^X1 ^ ^ 

t+^tl mn^. Sl^- ^^^^1# »l^m ^ Si^. ^-^1 MEMS ^ 
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i^^-m i] 

tffl^s}- ^ ull^m ^m^. T^t^ ^^1- 71-^1 nil 41 ; # StJ-^Ji , 

A ^v}\7\ #71 7} 7^^>J7 ^^ol A| jg. ^«>%> ^ -^-^ #71 

a>71 ^ nll^ir >y-7l x> ^ o. ^. E ^ ^7) 3}o]o]2] ^ OJ l^l 

^ ^# ^ii^ ^ ^1. 

[^n 2 -^ 2] 

Xll^-ofl Si°l>H. A> 7 1 nfl^s] ^M[M=(1-Nd) /N. ^. N£. d^- 5} 

ol o|^l^ (inch) ]£- 0.19 ~ 2.0mm °] 3J# ^-^^.^ l^^^l . 

3] 

XU^&ofl SI <H M , ^71 ^1^^- 0.17 ~ 0.5 mm°l ^# ^ 

7)}^- l^^o^l - 
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[^n 2 -^ 4] 

Xll^ofl 3J,°1M , #7] #H ^1 5\ °] ^ 0.036 ~ 4.0mm2ol ^# 

[^n 2 -^ 5] 

^U^Ml &<>1>H , 

#71 ^ H Bfl^^^ ASTM A} <8= E-ll-95# 71^.2.^. 10 oj a> 60 oj^-o] 

[^n 2 -^ 6] 

*fllt|-°fl Si<>l>H. #7] ^ nil °] ^-^-^[M- (1-Nd) /N, ^. N-g- ufl^^, d^- ^ 
°1 C H ^ ^ (inch) 0.019 ~ 0.18mm °] ^# ^--^ii^ ^ItJ l^^^l. 

7] 

^fll^ofl &<>1>H. #71 ^ ifol^^ 0.02 ~ 0.16 mm°l 3J# 

c>}^- ^J-*j l^^^l. 
8] 

^U^H] ol (> | ^ _ A> 7 ] nil ^^^r 0.00036 ~ 0.0324mm2o] 5J# 

9] 

J cl7] Sl'U ull^^r^- ASTM E-11-95S 80 o] 400 oj^ol 
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[^n 2 -^ 10] 

m- J i^i ^# ^8-°^. ^ ^ i^^^i. 

11] 

^ #^1 ^ *1141 Al-oHl ^7] Dll 41 7} 711 7fl ^ 7 >7l ^# ^31 .2. S 

12] 

Xlii^-ofl 9X°\M. 

#71 ^ ml4H A>oHl ol^ MyJ nil 4=1^1 Q]J=L <goHl #71 ^ 

# ^^\°] OJ l ^1 -rf^# ^l-g-cT>S.^ # Ol # °1 ^ Oil 41 7} Dl ^-UlSl^- 

13] 

#71 nil 41 ^m*ll^-, #71 ^ H nil 41^1 DlK^Ji^ #tfl^jE.^. #71 ^ 

nil 4^ ^141^-iL^ #^.2.^. ull^^l- 7}*]^ ^olS. t_> #°1 ^-tj nil 411- ^ 
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[^n 2 -^ 14] 

^ ii^ <?1^ ^^^^>>^1. 

[^n 2 -^ 15] 

^ill4%>ofl oio^H, 

a>71 ^ nfl^Sf ufl^H A^Hl oiJ=. ^ H nil ^ °1 ^ <3 C A °11 J £?\ 

[^n 2 -?)- 16] 

[^n 2 -^ 17] 
[^n 2 -?]" 18] 
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^7] ^ ^14^ ^7l ^ ^14^ ^#o^^- Ufl^S]^, J& 7 ) 

4^1 #7> fll^^r ^71 ^ ml 41 ^ ^^H=- ^Hl 4^1 1 °ll °]^K£ 

[^n 2 -^ 19] 

X118^-o(l ojol^, 

[^n^ 20] 

4^1 ^ 5H1 ol ^ Lflofl >y-7l ml 4=1^1- ^^o\^ ^1 si ul , ZL S.^°\}~ ^7] V" 

Ufl7> t3-^lH]ol 4f^o>i- ^-AHl A>7l ^ o_^J=LE] 3-^^ ^oll o]6fl #71^ 
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21] 

xi2o#xi si<H>H. #71 ^^sxi^. 

22] 

Xl20#Xl Si<H>H. #7l ^^Xl^-, 

[^n 2 -^ 23] 

XI ojo^ . 

#71 ^\]o]^^ ^sll=-w>ii^ Xl^^lM, X^l ^°1 5ll 0 l^"l Lfl^o] Sl^^- 

24] 

XU# Lfl X Xl23# 6\±. #Xl oio|Al, #7] Xl^^-, 
25] 

X124#X1 M . #71 -^-g-, 

^p-el , ^^dI^-, ^ Ei] en -^^^ S-b fElH^l #°1 t>|^. el-q- ol^-^| *v^j- 
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[^n 2 -^ 26] 
27] 

n 2 -^ . ^^ll^^H ^-elH 1 ^ ^M" oj||.°| 

[^n 2 -^ 28] 

Xll%> ifl^l Xl23%> f o]l *j ^-o(| oio|^, ^7] ^ufl^- <H|fM-. 
°K ^l 1 ^, o]^ ?)l-u}o| ^J^- o.^ cj>^- ^-fj 

[^^l 29] 

Xl28%>ofl olo|^, >y-7l wjufl^ #^l^-e ^ ?1 #i (wick porosity) °1 80 ~ 
150%°] ^1 c)]-^- l^^^l . 

[^^-^ 30] 

Xll%> ifl^l Xl23%> # ig-ofl 
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j c\y\ ^^i^^- c 4 7 d^ m^s^} ^# ^8-°^. o\±- 

[^n 2 -^ 31] 

4^1 ^cH? ^ItT^ ^S^l ^tfol *g ^ t_> 3J# ^-^^.^ ^}^r 

[^^! 32] 

(a) o]^^ ^>^2} 7 44 ^§^H=r ^1; 

^ ml4i ^ ^ufls] *fl^H=, ^ Cfl^ 
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(c) #7l #7] #^ *M #°H1 #^S], #71 ^7} ^# 
e> ^7l&# °-^7\ <I^^ #%>3} ^ xl^S.^- #71 nfl^l ^^1°1 ^^o>i- 

(d) ^<y^*># y-^iji #71 #w ^ fj-^i 7i %m n°\^m ^ ^ 

^Ml ; 

(e) #71 ^Bfl #^J-o} #71 7flol^°l vfl*f# ^l^-#Efl^ ^>^>JZ 
^fl# ^^^171^- t£t\] ; gJ 

(f) #7l ^n?} ^ 5H1 ol^-g t+7fl : # 5.^c>>^r 3?# ^-^^.^ ^> 
^- ^ l^ 1 ^ #*1 °1 ^1^#^ . 

33] 

74132^-ofl Si<>l>H . 

#71 (b) ^TlHlA-l, #71 ^ nfl^^- ifolol ^ ^ xrl-S^ °-3# °_ 

#71 mi^ ^ ti^i ^- , #71 ^ mi^ ^#%> -tt-^1^-^- -^°] #*>n} #71 mi 

^ ^ ## #71 s-#^°i yj^ol Al^ ej^^s. ^-^oVA ^\o\^ ^# ^ 
n}^- ^ #^1^1 ^1^#^ . 
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